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Not an Agenda per se…

1. Does Data Lakehouse= Data Warehouse + Data Lake ?
2. Why does Genomic Data + Data Lakehouse ≠ Genomic

Data Lakehouse ?
3. Is the SeQuiLa project to the rescue?
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About me

▶ Chief Data Architect @GetInData | Part of Xebia
▶ Research Assistanta at Warsaw University of Technology
▶ putting the finishing touches to his Phd dissertation…
▶ keen long distance runner, gravel bikes enthusiast and

absolutely in love with the Italian Lakes!
aInstitute of Computer Science
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Data platforms architectures

Figure: Evolution of data platform architectures to today’s two-tier model (a-b) and the
new Lakehouse model (c)[1]
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Data Lakehouse design principles

▶ low-cost and efficient storage for
very large-scale heterogeneous
data backed by cloud object
storage systems

▶ first-class support for machine
learning and data science
workloads with distributed
DataFrame-like APIs

▶ state-of-the-art SQL analytical
queries performance

▶ open direct-access file formats
such as Parquet, ORC or DeltaLake Figure: Data Lakehouse design[1]
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Challenges of Cloud Genomic Data Lakehouse
▶ genomic analyses primitives like e.g. range joins, depth of coverage or
pileup summary

▶ genomic-specific file formats like BAM/CRAM or VCF
▶ secondary analyses pipelines - efficient reusing of the existing tools or
native implementations

▶ GWAS-specific statistical methods
▶ set unified of unified APIs (SQL and DataFrame) – shift from traditional

shell scripting/CLIs
▶ cloud challenges: legal, skills
▶ ephemeral computing vs long-lived infrastructure - the need of IaCa

approach
ahttps://en.wikipedia.org/wiki/Infrastructure_as_code
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The SeQuiLa project (1/2)

▶ originally started as a Phd project in 2018a
▶ meant for the elements of secondary and
tertiary analysis

▶ extensions to the Apache Spark engine[8, 7, 6]
▶ SQL and DataFrame APIs
▶ support for bioinformatics file formats
▶ a set of cloud recipesb
a://biodatageeks.github.io/sequila/
bhttps://github.com/biodatageeks/sequila-cloud-

recipes
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The SeQuiLa project (2/2)
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Figure: Pileup summary[6]
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Cloud Genomic Data Lakehouse

▶ cloud-agnostic
▶ secondary and

tertiary analysis
▶ medallion

architecture[3]
▶ Apache Spark-based

projects like
ADAM[5],
DECA[4],
VariantSpark[2]
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The 3 take-home messages

▶ Does Data Lakehouse=
Data Warehouse + Data Lake ? – Noa

▶ Why does Genomic Data + Data Lakehouse ≠ Genomic
Data Lakehouse ? – It’s complicatedb

▶ Is the SeQuiLa project to the rescue? – Absolutely yes!c
aa novel data platform architecture
bbioinformatics file formats and distributed genomic operations
cwell, still some room for improvement

Genomic Data Lakehouse Architecture (Ŷrd Symposium of Genomics Platform) ż/ŴŴ



Thank you !
Q&A

marek.wiewiorka@gmail.com
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